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ABSTRACT 


The  object  of  this  test  was  to  evaluate  the  high  temperature  field 
performance  of  an  all-weather  hydraulic  brake  fluid.  This  report  covers  the 
results  of  desert  tests  at  Yuma  Test  Station^  Arizona. 

New  brake  cylinders  were  packaged  with  the  all-weather  brake  fluid  and 
installed  on  ^  ton^  3/^  ton^  2^  ton  and  5  ton  facility  vehicles;  all-weather 
fluid  was  placed  in  the  brake  systems;  the  vehicles  were  then  placed  in 
normal  facility  operation  during  the  test  period  of  12  June  1962  to  25 
February  1963. 

The  all-weather  brake  fluid  performed  satisfactorily  in  all  vehicles 
throughout  the  test  period. 


I.  INTRODUCTION 


Aberdeen  Proving  Ground,  Maryland,  was  requested  by  Research  and  Engineer¬ 
ing  Directorate,  OTAC,  0RDMC-RP.4,  muS-20  dated  29  November  1961,  to  conduct 
field  tests  on  an  all-weather  brake  fluid.  This  fluid  had  been  developed  by 
the  Coating  and  Chemical  Laboratory  (CCL  Report  No.  115)  and  combined  the 
essential  high  temperature  requirements  of  Federal  Specification  \/V-H-910a, 
Hydraulic  Fluid,  Non-Petroleum  Base,  Automotive  and  the  low  temperature 
requirements  of  Military  Specification  MIL-H-13910,  Hydraulic  Fluid,  Non- 
Petroleum  Base,  Automotive  Brake,  Arctic. 

Two  phases  of  testing  were  outlined:  (a)  High  temperature  testing  at 
Yuma  Test  Station,  Arizona;  (b)  Arctic  testing  at  Fort  Wainwright,  Alaska. 

This  report  covers  results  of  the  high  temperature  field  tests  at  Yuma  Test 
Stat i on. 

11.  DETAILS  OF  TEST 

A.  Test  Vehicles 


Ten  vehicles  listed  in  Table  I,  Appendix  B,  were  used  in  this  test. 
These  vehicles  were  facility  vehicles  in  use  at  Yuma  Test  Station  and  consisted 
of  3  “  i  ton,  2  -  3/4  ton,  2  -  2^  ton,  and  3  ■  5  ton  vehicles. 

B.  Preparation  of  Vehicles  for  Test 

All  vehicles  were  prepared  for  test  in  accordance  with  Test  Plan, 
Appendix  A.  One  vehicle  of  each  weight  class  was  instrumented  with  thermo¬ 
couples  to  measure  brake  fluid  temperatures  and  air  temperature  in  the 
vicinity  of  the  cylinder^.  Thermocouples  were  Installed  at  the  master 
cylinder  and  on  one  wheel • cyl inder  per  axle. 

C .  Inspection  of  Vehicles  During  Test  Period 

Fluid  level  was  checked  periodically.  A  history  of  fluid  additions, 
miles  of  operation,  operating  conditions,  brake  malfunctions  and  climatic 
conditions  was  recorded.  This  test  was  in  operation  from  12  June  1962  until 
25  February  1963.  At  the  completion  of  the  test  all  brake  cylinders  were 
removed  fron  the  vehicles  and  forwarded  to  the  laboratory  for  examination  and 
evaluation. 

Ml.  RESULTS  OF  TEST 

A.  Inspection  of  Cylinders 

Results  of  cylinder  inspection  are  included  in  Table  1,  Appendix  B. 
Test  data  supplied  by  field  testing  personnel  included  in  Appendix  C. 

B.  Fluid  Additions 


Fluid  additions  at  the  completion  of  the  test  were  greater  than 
anticipated.  In  many  instances  the  presence  of  sand  inside  the  cylinders 
caused  leakage.  Other  causes  of  leakage  not  attributable  to  brake  fluid 
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deficiency,  included  three  faulty  air-hydraulic  cylinders,  faulty  threads  on 
one  cylinder  assembly,  one  damaged  washer  seal,  one  loose  line  fitting  at  a 
master  cylinder,  and  the  presence  of  foreign  materials  inside  four  cylinders. 

C.  Gum  Deposits  and  Corrosion 

Cylinders  returned  to  the  laboratory  from  five  of  the  vehicles  had 
not  been  forwarded  to  the  testing  activity  for  this  field  test.  These  cylinders 
contained  moderate  to  heavy  amounts  of  gummy  residue.  Cylinders  which  had  been 
forwarded  for  the  test  contained  slight  to  moderate  amounts  of  gunny  residue. 

All  cylinders  were  operational.  No  excessive  corrosion  was  noted.  Rubber  cups 
showed  slight  scuffing,  especially  in  cylinders  containing  sand. 

0.  Examination  of  Fluid 


Resuits  of  tests  run  on  fluid  removed  from  cylinders  are  listed  in 
Table  11,  Appendix  B.  The  decrease  in  boiling  point  is  normal  and  attributed 
to  condensed  moisture.  All  samples  of  fluid  contained  some  sediment;  this 
sediment  was  analyzed  and  found  to  be  high  in  silicon  content.  This  indicated 
that  sand  and  dust  had  accumulated  in  the  cylinders.  Some  organic  material 
was  also  found. 

E.  Temperature  Data 


Temperature  data  are  listed  in  Appendix  C.  No  extreme  temperature 
readings  were  encountered.  Ambient  temperature  recorded  on  test  runs  ranged 
from  76  F.  to  1 I3  F.  Air  temperature  in  the  vicinity  of  the  cylinders  reached 
151®F.  The  highest  fluid  temperature  recorded  during  the  test  was  lif5°F. 

This  is  well  below  the  boiling  point  of  the  brake  fluid. 

F.  Malfunctions  Caused  by  Brake  Fluid  Failure 

No  serious  brake  malfunctions  attributable  to  the  test  fluid  occurred 
during  the  test  period. 

IV.  DISCUSSION 

The  all-weather  brake  fluid  performed  satisfactorily  in  this  field  test. 
Leakage  was  not  directly  attributable  to  the  fluid,  but  to  mechanical  failures 
and  the  presence  of  foreign  material  in  the  brake  system. 

The  gum  deposits  in  the  cylinders  did  not  hinder  brake  operation  during 
the  test  period.  These  deposits,  however,  could  lead  to  future  difficulties. 

A  dimer  acid  inhibitor  was  included  In  the  brake  fluid  formulation  used  in 
this  test.  It  is  believed  that  this  dimer  could  have  caused  part  of  the  gum 
deposits  which  were  found.  Tests  are  being  conducted  on  a  modification  of  the 
brake  fluid  formulation  in  which  the  dimer  has  been  eliminated. 

Several  of  the  cylinders  used  in  this  test  had  not  been  packaged  for  the 
test.  Available  history  on  the  cylinders  indicated  that  they  had  been  packaged 
with  brake  fluid  almost  a  year  before  installation  in  the  test  vehicles.  Brake 
fluids  generally  are  not  good  packaging  fluids;  this  would  account  for  some  of 
the  gum  deposits  found  in  these  cylinders  at  the  end  of  the  test. 
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The  fact  that  the  major  portion  of  the  test  was  conducted  during  the 
winter  months  and  iack  of  temperature  data  during  the  final  few  months  of  the 
test  minimized  the  value  of  the  test.  However,  since  no  operational  malfunc¬ 
tions  occurred,  it  was  concluded  that  the  brake  fluid  would  be  satisfactory  in 
desert  operation. 

V.  RECOMMENDATION 

Based  on  this  field  test  and  Arctic  field  tests  which  have  been  completed 
it  is  recommended  that  the  all-weather  fluid  be  adopted  for  military  usage. 

It  is  further  recommended  that  formulations  which  do  not  include  the 
dimer  acid  be  laboratory  and  field  evaluated. 

VI.  REFERENCES 

1.  Authority;  Research  and  Engineering  Directorate,  OTAC,  0RDMC-RP.4, 
AOS-20  dated  29  November  I96I. 

2.  Federal  Specification  VV-H-910a  Hydraulic  Fluid,  Non-Petroleum  Base, 
Automotive. 

3.  Military  Specification  MIL-H-13910,  Hydraulic  Fluid,  Non-Petroleum 
Base,  Automotive  Brake,  Arctic. 

k.  CCL  Report  No.  II5,  Development  of  An  All-Weather  Hydraulic  Brake 
Fluid,  dated  9  February  I962. 
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TEST  PLAN 


DESERT  TESTING 


1.  Vehicles  employed  shall  consist  of  the  following  facility  vehicles  at 
Yuma  Test  Activity,  Yuma  Test  Station: 

3  ea  i-ton  M38A1 
2  ea  3/4-ton  M37 
1  ea  2i-ton  M108 

1  ea  2i-ton  M220 

2  ea  5-ton  m62 
1  ea  5-ton  M52 

2.  Brake  fluid  shall  be  removed  from  the  system  of  each  vehicle.  Filtered 
compressed  air  shall  be  used  to  remove  all  existing  fluid  fro^  1  nes.  A.l 
brake  cylinders  (master  and  wheel)  shall  be  removed  and  r.e^  rylinders  in¬ 
stalled.  (New  cylinders  will  be  supplied  by  the  Coating  6-  Chemical  Labora*'ory) . 

3.  The  brake  system  will  be  filled  with  the  all-weather  fluid,  which  will  be 
supplied  by  the  Coating  6  Chemical  Laboratory.  Brakes  shall  be  adjusted  for 
proper  brake  action. 

4.  A  counter  shall  be  installed  for  measuring  brake  applications. 

5.  Thermocouples  shall  be  installed  in  positions  to  get  brake  fluid 
temperatures  and  air  flow  characteristics  around  the  drums  and  brake  wheel 
cyl inders. 

6.  Vehicle  shall  be  tagged  stating  that  a  brake  test  is  in  progress. 

7.  During  the  regular  maintenance  check-ups  rhe  fluid  level  in  the  master 
cylinder  will  be  che--ked.  Only  test  fluid  will  be  added,  and  amounts 
recorded. 

8.  Memorandum  reports  shall  be  sub-tted  to  the  Coating  6-  Chemical  Laboratory 
after  3  and  6  mon*^ns.  These  reports  shall  include  temperature  data,  miles  of 
operation,  number  of  brake  appl  ra*^^ions,  maintenance  da*a,  general  road  and 
terrain  conditions  and  per'inent  brake  data. 

9.  After  6  months  of  service  all  brake  fluid  and  brake  cylinders  s^al!  be 
removed  from  the  vehicles  and  fo-warded  to  t^e  Coating  &  Chemical  Laboratory 
for  inspection;  evaluation,  and  analysis. 
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TABLE  I 


DESERT  FIELD  TESTS  CYLINDER  INSPECTION 


1 

2 

3 

Vehicle 

i  ton 

r;  ton 

i  ton 

Class 

M38Ai 

M38AI 

M38AI 

Reg.  No. 

Condition  of  Cylinders 

20977124 

20975780 

2A9096 

Master  Cvl i nder 

Opera  t iona 1 

Operational 

Operational 

Cy 1 i nder  Walls 

OK 

Slight 
depos i ts 

Excess i ve 
sandy 
depos i ts 

Piston 

Slight 
depos i ts 

OK 

Excess ive 
sandy 
depos i ts 

Cups 

OK 

S 1 1  gh  t 
scuff i ng 

SI ight 
scuf f i ng 

Wheel  Cylinders 

••'Opera  ti  ona  1 

Operational 

Operational 

Cy 1 i nder  Walls 

Slight  to 

Modera  te 

Slight 

moderate 
depos 1 ts 

depos i ts 

depos i ts 

Pistons 

S 1  i  gh  t 

Moderate  to 

Slight 

depos i ts 
(one  gouged 
surface) 

heavy  depos i ts 
(mod  etching  on 
one  p  i  s  ton) 

etching 

Cups 

Slight 

Slight 

Slight 

depos i t 

scuff i ng 

scuffing 

REMARKS:  *  Thermocoup  1 e 

on  right  rear  cylinder 

interferes  with 

action  of 

spring. 
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TABLE  I  -  DESERT  FIELD  TESTS  CYLINDER  INSPECTION  (CONTINUED) 


ii _ § _ A 


Veh i c 1 e 

3/4  ton 

3/4  ton 

2^  ton 

Class 

M3  7 

M3  7 

M108 

Reg.  No. 

3B5757 

2443415 

4A1883 

Condition  of  Cylinders 

Master  Cvl i nder 

Opera ti ona 1 

Opera t i ona 1 

Operat iona 1 

Cyl i nder  Walls 

Slight 
depos i ts 

OK 

OK 

Pis  ton 

Moderate 
sandy 
depos i ts 

SI ight 
depos i ts 

SI Ight 
depos i ts 

Cups 

Slight  to 

moderate 

scuffing 

Excessive 
scuff i ng 

Slight 

scuffing 

Wheel  Cylinders 

Operational 

Operational 

Operational 

Cyl i nder  Walls 

Moderate  to 
excessive 
sandy 
depos 1 ts 

Moderate 
depos i ts 

Moderate 
sandy 
depos i ts 

Pi ston 

Moderate  to 
excessive 
sandy 
depos i ts 

Moderate 
depos i ts 
moderate 
etch i ng 

Modera te 
sandy 
depos 1 ts 

Cups 

1  i  gh  t 
scuffing 

Slight  to 
moderate 
depos i ts 
slight 
scuffing 

Slight  to 
modera te 
depos 1 ts 
s  1  ight 
scuffing 

REMARKS: 


Heavy  indentations  in  cup  face  RF  &  RR. 
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2^  ton 

H220 

4Ait212 

Operational 

OK 

OK 

Slight  to 

moderate 

scuffing 

Operational 

SI  ! gh t 
depos 1 ts 

Slight 
depos 1 ts 


SI  1 gh  t 
scuffing 
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TAB LE  I  -  DESERT  FIELD  TESTS  CYLINDER  INSPECTION  (CONTINUED) 


8 

9 

10 

Veh icle 

5  ton 

5  ton 

5  ton 

Class 

MS  2 

M62 

M62 

Reg.  No. 

5156241 

54L35 

00120342 

Condition  of  Cylinders 

Mas  ter  Cvl i nder 

Operational 

Operational 

Operational 

Cyl i nder  Walls 

SI Ight 
depos i ts 

Slight 
depos i ts 

S 1 i gh  t 
corros ion 
on  front 
end 

Piston 

SI i ght 
depos i ts 

S 1  i ght 
depos i ts 

Moderate 
sandy 
depos i ts 

Cups 

SI i ght 
scuffing 

Slight 
depos i ts 
slight 
scuff i ng 

S 1  i gh  t 
scuf f i ng 

Whee 1  Cyl i nders 

Operational 

vnWfOperational 

Operational 

Cyl i nder  Walls 

SI i ght  to 

moderate 

deposits 

Moderate  to 
excess i ve 
sandy  depos i ts 

Excess ive 
sandy 
depos i ts 

Pistons 

Moderate 
gritty 
depos i ts 
slight 
scoring 

Moderate 
sandy  depos i ts 
s  1  i ght  scor i ng 

-.WnWr 

Moderate 
sandy 
depos i ts 
s 1 i gh  t 
scor i ng 

Cups 

Moderate 
depos i ts 
s 1 i ght 
scuffing 

Moderate 
sandy  depos i ts 
si  ight  scuffing 

Moderate 
sandy 
depos i ts 
s 1 i ght 
scuf f i ng 

REMARKS;  -“Wf  5  cylinders  in  uniform  condition,  one  cylinder  (not  forwarded 
for  this  test)  in  poor  condition  but  operational. 


iririrl:  RR  Piston  had  a  heavy  scratch  on  surface. 
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TABLE  II 


DESERT  FIELD  TESTS  FLUID  INSPECTION 


Vehicle 

Req.  No. 

Boi 1 inq  Point 

Cond i tion  of  Fiuid 

Original  Fluid 

3I8‘’F. 

Light  amber,  clear 

1 

20977124 

— 

SI Ight  precipitate 

2 

20975780 

— 

SI  ight  precipitate 

3 

2A9096 

— 

Heavy  sandy  precipi- 
ta  te 

4 

3B5757 

270“  F 

Moderate  sandy 
precipi ta te 

5 

2443415 

274“  F 

Moderate  precipitate 

6 

4AI883 

272“F 

Moderate  precipitate 

7 

4A42I2 

— 

SI  ight  precip i tate 

8 

5156241 

272“F 

SI ight  sandy 
precipitate 

9 

54L35 

274“  F 

Moderate  sandy 
precip i tate 

10 

00120342 

272“F 

Moderate  sandy 
precip i tate 

II 


APPENDIX  C 

Field  Reports 
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U.  S.  A^Cf  ORIXJMCE  TEST  ACnYITT 

YUMA  TEST  STATION  W.  0.  No.  Ol68 

YUMA,  ARIZONA  RJSchlck/bJg/2060 

Refer  to: 

ORDBG-TA-ET-AU 


TITLE:  First  Memorandum  Report  on  Sumner  Test  (1962)  of  All 
Weather  Brake  Fluid,  CMS  5010.11.80200.02 

^0'  Comnandlng  General,  Aberdeen  Proving  Ground,  Maryland 
ATTN:  OKDBG-DPS-EF 

Reporting  Period:  15  May  to  I6  July  1962 

Reference:  EP,  ORDBO-DPS-IF,  dated  29  Aug  6I,  Inel.  No.  1 
IF,  ORDDG-EPS-IF,  dtd,  6  Jun  62,  Incl.  No.  2 

lOTTRODUCTlCN 

Wheel  cylinders  and  master  cylinders  provided  by  Coating  and 
Chemical  Laboratory  were  Installed  on  one  l/k  ton  truck,  one  3/4  ton 
truck^  tvo  2  1/2  ton  truckfl^  and  one  5  ton  truck* 

The  brake  system  of  each  vehicle  was  filled  with  test  brake  fluid. 

Ono  vehicle  of  each  weight  class  was  instrumented  with  tbenaocouples 
to  measure  brake  fluid  tenjjerature ,  brake  cylinder  skin  temperature,  and 
air  temperature  in  the  vicinity  of  the  cylinder.  The  thermocouples  wsrs 
Installed  at  the  master  cylinder  and  one  wheel  cyiloder  per  axle. 

Counters  were  installed  on  the  above  vehicles,  and  two  other  vehicles 
which  will  be  equipped  with  test  brakes,  to  measure  the  number  of  brake 
applications. 

The  vehicles  were  returned  to  normal  facility  service  when  the 
installations  were  completed. 

Brake  cylinders  are  being  installed  on  5  remaining  facility  vehicles. 

RESULTS 

following  table  presents  the  mileages  aceuBulated  the 
number  of  brake  applications  recorded. 


^e  information  contained  in  this  report  Is  tentative  and  should  be  so 
treated.  - -  ' 


OlOM^G^'EA-ET-AUv  •  _ _ 

arrUS:  '■  Smaaer  Wot 

Brake  Fluid,  CMS  5010.11.80200. 02 


(-1962)  of  All  Weather 


TABLE  I 


Vehicle 


USA  Reg.  No.  Miles 


Truck,  Utility,  1/4  Ton.  4x4,  M38AI 
Truck,  Cargo,  3/4  Ton,  4x4,  M37 
Truck,  Van,  2  l/2  Ton,  6x6,  M^O 
Truck,  Wrecker,  2  1/2  Ton^  6x6,  MlOo 
Truck,  Tractor,  5  Ton,  6x6,  M52 


20977124 

2443415 

4a1i212 

4ai883 

5156241 


419 

14 

12 

2l»8 

147 


Numher  of  Brake 
Applications 

2181 

42 

35 

624 

493 


Temperature  data  taken  on  Truck,  Utility,  l/4  Ton,  4x4,  M38AI,  USA 
Reg.  Ho.  20977124  are  included  as  Inclosure  1  and  Inclosure  2. 

Maintenance  was  performed  on  the  brake  system  of  Truck,  Wrecker,  2  1/2 
Ton  6x6  MIO8  after  192  miles  of  operation.  There  was  a  leak  in  the  air 

SS’lo  “a5.«lyrBa.l«t.  ThreMtet  (FSI  2530-753-9337)  «. 

replaced. 

The  mileage  on  the  vehicles  was  accumulated  on  paved  and  secondary 
roads.  The  majority  of  the  operation  was  on  level  terrain  with 
occasional  trips  on  hilly  terrain. 

FUTURE  WORK 

I 

The  remaining  test  master  cylinders  and  wheel  cylinders  wlU.  ^ 
instaUed  in  two  Trucks,  UtUlty,  1/4  Ton,  4x4,  M3^,  om  Tr^k,  Cargo, 

3/4  Ton,  4x4,  M37,  and  two  Truck,  Tracts,  5  Ton, 

vlll  be  installed  in  the  remaining  one  Truck,  Cargo,  3/4  Ton,  4x4,  M37 
and  one  Truck,  Tractor,  5  Ton,  6x6,  m62. 

Brake  application  counters  wlU  be  installed  in  one  each  M37  and  m62. 
Temperature  data  and  brake  application  data  will  be  taken. 


SUBMITTED: 

ROBERT  J.  SCHICK 
Project  Engineer 


APPROVED; 


WILLIAM  L.  SHIDER 
Chief,  Automotive  Branch 


The  information  contained  in  this  report  is  tentative  and  should  T:^  so_ 
treated. 


2  Incl 

1-2  Temperature  data 


Refer  to: 


lIE:'U)-,U.'\KrERS  yLCL’,  TEGT  STATIOI.’ 

rj'iA,  ARlZOll/\  \I.  0.  IIo.  0160 

RJ3cliicl:/pjh/2:;39 


CTi?rr-T0E 

TITLE:  Second  Mc:norandun  Report  on  Guuimor  Tost  (1962)  of  All 
V/oatlior  Brake  Fluid,  OMS  9010.11.C0200.02 

TO;  Concnandlnc  Officer,  Aberdeen  Proving  Groiaid,  Itiryland 
ATi^I:  SrryiP-DG-DF 

Reporting;  Period:  17  July  I962  to  1  October  I962 


HJT'RODUCTIOII 

Test  brake  fluid,  and  bralce  application  counters  wore  installed  on 
the  remaininii  five  facility  vehicles:  tuo  lA-ton  tjt'uck.s,  one  3/J^-ton 
truck,  and  -^o  9- ton  trucks.  Tlioso  vehicles  wore  retui-nod  to  facility 
service,  and  terapei-ature  data  and  oral-.e  application  data  wore  ta!ccii. 

RESULTS 

^  Tile  follouinG  table  prosents  the  milcacec  accumulated  and  the 
luunuor  of  orak.o  applications  recorded  to  date. 


Ihble  I. 


Vehicle 


Ti-uck,  Utility,  l/h-ton,  kxk,  M33A1 

TYuck,  Utility,  l/U-ton,  kxh,  M33A1 

Trucl:,  Utility,  l/U-ton,  4x1;,  M33A1 

Truck,  Carco,  3/4- ton,  4x4,  M37 
lYuck,  Cai'tio,  V4-ton,  4x4,  M37 
Ti-uck,  Wrecker,  2-1/2  ton,  6x6,  HI08 
Ti-uclc,  Van,  2-1/2  ton,  6x5,  11220 
Time!:,  Ti-actor,  9-ton,  6x6,  M92 
Truck,  Wrecker,  9- ton,  6x6,  m62 
Truck,  Mrecl'.cr,  9- ton,  6x6,  m62 


USA 


Ho.  of  Drake 


Rep..  Ho. 

Miles 

Applicj 

20977124 

1403 

9897 

20979780 

622 

4792 

2A9096 

TI9 

2900 

3B9797 

620 

2l8!i 

2443419 

824 

23r!2 

4ai383 

i(yn 

3993 

4a4212 

1136 

1390 

9196241 

1243 

2919 

94L35 

209 

1982 

00120342 

699 

977 

Temperature  data  were  tal:cn  on  M92  truck,  USA  Ron  Ho.  :j196241  M-7 
truck,  USA  Rcc  Ho.  2443419,  and  M38AI  truck,  USA  Rec  Ho.  20977124  'cnid 
arc  presented  in  Inclocurc  1,  2,  and  3,  respectively. 


Tiic  Information  contained  in  tliis  report  is  tentative 
treated .  ~  ~~  - - - - - — - - 


and  oliould  be  so 


STETT-TOE 

TITLE:  Second  Memorandum  Report  on  Summer  Tect  (1962)  of  All  Weatlier 
Brolce  Fluid,  C»1S  5010. 11. 80200. 02/0l63 

Tlie  mileage  on  the  vehicles  ^m,s  accumulated  on  paved  and  secondary 
roads.  Bie  majority  of  tlie  operation  was  on  level  terx'ain  with  occasional 
trips  on  hilly  terrain. 

One  brake  malfunction  occurred  durinc  this  period  (incl  k), 

RmJRE  WORK 

Future  work  will  inclvide  the  collection  of  temperature  data  and 
brake  application  data.  The  broke  parts  will  be  removed  at  the  end 
of  the  tost,  cuid  returned  to  Coatins  and  Chemical  Laboratory. 

SUBMITTED: 

LJ. 

ROBERT  J.  SCHICK 
Project  Eocincer 

Tlie  information  contained  in  this  report  is  tentative  and  should  be  so 
treated. 


DEFECT 


RECORD 


oErecT  NO,t. 


DAT  E> _ 31-July_196a. 

E  N  G  I  NEE  Wf  R.  Schick _ 


ITEM  UNDER  TE8  T;  All  Vfcather  Bralcc  Fluid 

M220 


VCHICI.E  type: 


REG  no; 


USA  4A4212 


DATE  OF  INClOE 


N  t;  30  JUI  62  Q  D  O  M  E  T  E  r;  9'^16.7  part  MlUEAGEt. 


DEFICIENCY  ]  ^  | 

SHORTCOMING 

1  MPROVEMENTB  (____]  DESIGN  .L 

SNL.  GROUP 

MOMC  NCL-ATURE 

MANUPACTUR  NG 


□ 


PART  NO. 


12 

SYTIOPSIG; 


Cylinder,  Air-Hydraulic,  Asaeobly 


7376609 


The  brakes  wore  inoperative  due  to  lack  of  fluid. 

CAUSE; 

A  faulty  thread  on  the  plate,  ORD  Ho.  BX375911  allowed  aluoinuia  filincB 
into  the  fluid  chambero.  lliese  fillnec  disrupted  Boolinc  action  allowinc 
brake  fluid  into  tiie  air  side  of  the  air-hydraulic  cylinder  assechly. 


ACTION; 


The  air- hydraulic  cylinder  assenhly  waa  replaced. 


0^) 


ORDOG  rORM  i4l5(R}  REV  27  APR 


Hii^D'lUAIira^  YUIIA  TEGT  'JUNEIOU 
YiriA,  MI20IJA 


VJ.  0.  IJo.;  7200 
laiBoM/ pjl^20S0 


Refer  to: 
STEYT-TOE 


TITLE: 


Third  .Icnorandun  Report  on  iXuxcr  Tost  (lS)52)  of  All  Heather 
Brake  Fluid,  ATCJi:  5010. 11. 80200. 02 


TO: 


ConEtmdinc  Officer, 
ATTII:  CTE/iP-DG-DP 


Aberdeen  Provln3  Ground,  Aberdeen,  Ikirylejia, 


P^portinc  Period:  2  October  19o2  to  17  Doconber  1952 


IIJTEODXTIOII 


completed  on  the  TQGAl  ti-uck.  USA  Burr  Oa  odotvioJ, 

M52  truc^  IC/.  Eec  ito.  5156^.,!,  ,aii  true)-'  to 


or  b  oocumlbtod  tbe  nuBbor 


Table  I.  {liloace  and  Bralui  Applications 


Vehicle 


ftr^ck,  Utility,  l/4-ton,  4x4,  IRGai 

^^ck,  Utility,  l/4-ton,  4::4,  JQ8ai 

ft^ck.  Utility,  l/4-ton,  4x4,  iQOAl 

«^ck,  Carco,  3/4-ton,  4x4,  II37 
Truck,  Carco,  3/4- ton,  4x4,  1137 
^ck.  Wrecker,  2-1/2  ton,  ox-6,  l.ao8 
^^ck.  Van,  2-1/2  ton,  6x6,  IJ2^ 
«^ck,  Tractor,  5-ton,  6x6,  M52 
^ck.  Wrecker,  5- ton,  6x6,  M52 
Truck,  Vlrecker,  5- ton,  6x6,  1132 


USA 

Roc.  Ho. 
2097'ri24 

20975720 

2;90SX3 

3R575T 

2443415 

4/0.283 

4a4212 

5156241 

54L35 

00120342 


Tec^wrature  data  vrere  tal'wen  on  ; 
truck,  USA  Rec.  Ifo.  5156241,  and  207 
presented  in  Inclosures  1,  2,  3,  and 


♦lllcs 

2713 

1748 

1265 

2605 

1656 

2402 

275)4 

1770 

1273 

1056 


IJo.  of  Brake 
Applications 

9500 

9315 

5735 

7930 

5266 

4924 

29{k 

3537 

4838 

1762 


0.08  tiuck,  USA  Reg.  Ifo.  4ai883,  M52 
truck,  USA  Reg.  Ifo.  2443415,  cU  Zo 
4,  respectively. 


Infomation  contained  In  t■h^^ 


report  is  tentative  and  should  be  so  treated . 


STIOT-TOE 

TITLE:  Third  Ifctjorandun  Report  on  Sunosr  Test  (1962)  of  All  Weather  Brake 
Fluid,  AICIE  5010.11.80200.02/7200 

The  laileacc  on  the  vehicles  was  accumulated  on  paved  and  seeondary 
roads.  The  majority  of  the  operation  i/as  on  level  terrain  xrlth  oceassional 
tripe  on  hilly  terrain. 

Tvo  brolic  malfunctions  occurred  durinc  this  period  (inel  5  and  6). 

FUTURE  WORK 

Future  wrl:  vill  include  the  colleetioa  of  brake  applieation  data  for 
the  remaining  vehielcs.  These  bralie  ports  will  bo  removed  at  the  end  of 
the  test,  and  returned  to  Coating  and  Chemical  L-Lboratory. 

SUDJIITTED:  APPROVED: 


KEIDIETH  H.  BCUI  lAtl  C.  FORREST 

Test  Director  Acting  Chief,  IJobility  Branch 

The  information  contained  in  this  report  is  tentatiro  and  should  be  so  treated. 


DEFECT  RECORD 


oKrccT  NO.; 


CNOINKCR 


OATK  ;  .  ^9  Oct  62 

Bohl 


ITEM  UNOEN  TEST;  -  - All  Woathpr  Rt-aIco 

MIO8 


VCHICUC  TYI»e  • 


ftza  NO** 


,.»?A  Jiag§3 


DATE  or  INCIDENT* 
OEFICIENCV 


2k  Sep  62 


□ 


OOOMETKS;  - 33Sk§ _  PANT  MH.EAOE  .*  l6^fi  ' 


shohtcominc* 


impno/ements 


tin  OE8IOK 


ANUFACTURINO 


a 


•Nt.  oroup 


NO  M  c  A/ru  :<£ 


PART  NO« 


753931'* 

SYNOPSIS  OF  DEFECT; 

The  brakes  were  inoperative  due  to  lack  of  fluid. 

CAUSE: 

Rubber  seal  (753931'*)  was  torn  allowing  brake  fluid  into  the  air  aide 
of  the  air-hydraulic  cylinder  asoembly.  Since  the  rubber  aeol  showed  no 
signs  of  chemical  deterioration,  the  cause  was  probably  fatigue. 

ACTION  TAKEN: 

The  air-hydraulic  cylinder  was  replaced. 


OROBO  PORM  Mil  (R)  tT  APR  «t 


DEFECT  RECORD 


OA.Tr. 


DEFECT  NO,? 


:  Psc 

Bohl 


ITEM  L’.VOFT  TEST* 


VEHICLE  TYPE  • 


DATE  OF  INCIOrNTj 

DEFICIENCY  i  1 


All  Weather  Brake  Fluid 
K37 _ 


7  Dec  62 


SHC  RTCO-w*l.''' 


-  xm 


os^OMMT^n; 
^^PRC✓  CMTNTT 


=  3  NO.; 

8421  ...... 


1664 


L_..J 


•-icr.  I 


sn:-  C-R0‘JP 


f’O  '•  .<  ?*—.  • "  *  ’  . 


?  A  ?  r  ,vo* 


synopsis  OF  DEFEAT; 

Brake  appllcaitlon  vms  soft  and  spongy, 

CAUSE: 

Washer  seal  right  front  wheel  was  defective. 
ACTIOa  TAKER; 

nie  washer  seal  was  replaced. 


0^6) 


OROeG  FX5RM  Mia  (R)  Z7  APR 


VO; 


C^iCX\  ^ol6l  CnC-d  *;TT6t3  i  IJiiTpcai  .toqscDr-O 

1 - ! - 1 - r— r - T  •  ■'  1 - .-.WW-'  — MllLl  I'M. '."7 
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KF-ADCyiARTERS^  YUMA  TEGT  STATION 
YUMA,  ARIZONA 

Project  No.:  593-21-061 
KHBohi/ksjV2060 

Refer  to: 

STEYT-TOE 

TITLE:  Fourth  Final  Mcmorandm  Report  on  Sunsaer  Test  (1962) 
of  All  Weather  Bralte  Fluid 

TO:  Cotmandinc  Officer,  Aberdeen  Proving  Ground,  Aberdeen, 

Maryland,  ATTN:  STEAP-DS-DF 

Reporting  Period:  l8  Docenber  1962  through  25  February  1963 
INTRODUCTIOH 

Test  operations  have  been  completed  with  the  brake  fluid  end  brake 
components  on  all  the  vehicles.  All  the  parts  have  been  removed  and 
turned  in  to  supply  for  shipment  to  the  Coating  and  Chemical  Laboratory. 

RESULTS 

The  following  presents  the  final  mileages  accusulated  and 

the  nusher  of  brake  applications  recorded. 

Table  1.  Mileage  and  Brake  Applications 


USA  No.  of  Brake 

Vehicle  _  Reg  No.  Miles  Applications 


Truck,  utility,  l/4-ton,4x4,M3QAl  20977124  27I8  9500 

Truck,  uUlity,  1/4-ton,  4x4,  MSBAI  209^f5780  2314  I2788 

Truck,  utility,  l/4-ton,4x4,M30Al  2A9096  1458  7401 

Truck,  cargo,  3/4-ton,  4x4,  M37  3B5757  2787  9288 

Truck,  cargo,  3/4-ton,  4:^:,  M37  2443415  2131  7028 

Truck,  wrecker,  2-l/2  ton,ox6,M108  '4A1883  2402  4924 

Truck,  van,  2-l/2-ton,  6x0,  M^O  4A4212  3064  3379 

Truck,  tractor,  5-ton,  6x6,  M52  5156241  1770  3537 

Truck,  wrecker,  5-ton,  6x6,  M62  54L35  I896  68OO 

Truck,  wrecker,  5-ton,  6x6,  M62  001^342  1130  2089 


All  of  the  vehicles  are  facility  type  vehicles  that  receive  normal 
usage  on  paved  axui  secondary  roads. 


The  infomatlon  contained  in  this  report  is  tentative  and  should  be  so  treated. 

(S'O 


STEYT-TOE 

TITLE:  Fourth  and  Final  Memorandum  Report  on  Summer  Test  (I962) 
of  All  Weather  Brake  Fluid >  Project  No.  593-21-061 

Maintenance  perfomed  on  the  brake  systems  durii^  the  complete 
test  was  as  follows t 

28  May  1962,  USA  Reg  No.  4A1883>  mileage  0 

Received  master  cylinder  with  deunaged  plunger  seal.  i..j 
seal  vaa  replaced  and  the  master  cylinder  installed  in 
the  vehicle. 

28  May  1962,  USA  Reg  Ho.  5156241,  mileage  0 

Received  mooter  cylinder  with  bracket  broken  off.  Replaced 
mooter  cylinder  with  another  one. 

3  July  1962,  USA  Reg  No.  4a1883,  mileage  I69 

Broke  application  was  soft  and  sponQr.  Removed  and  inspected 
hydropack  and  found  leak  in  air  hydraulic  brakes.  Replaced 
gasket  (FSN-2530-753-9337)>  inlet  and  exhaust  valve  cage  and 
cap. 

30  July  1962,  USA  Reg  No.  4a4212,  mileage  38O 

The  brakes  were  inoperative  because  of  a  lack  of  fluid.  A 
faulty  thread  on  the  plate  (ORD  Ho.  BX375911)  allowed  aluminum 
flllngo  into  the  fluid  chambers.  These  filings  disrupted  the 
action  allowing  brake  fluid  into  the  air  side  of  the  air  hy¬ 
draulic  cylinder  assembly.  The  air  hydraulic  cylinder  oBsem- 
bly  was  replaced. 

24  August  1962,  USA  Reg  Ho.  5156241,  mileage  763 

Brakes  were  reported  soft  and  spongy.  Found  brake  fluid 
level  low  and  added  600  ml'  of  brake  fluid  to  master  cylinder. 
Bled  master  cylinder  and  air  pack  unit  and  checked  wheel 
cylinder  adjustment. 

24  September  1962,  USA  Reg  Ho.  4A1883,  mileage  1649 

Added  377  ml  of  broke  fluid  to  master  cylinder  to  bring  the 
broke  fluid  to  correct  level.  Removed  old  air  pack  and 
installed  new  pack  (FSN-2530-04o-2188)  .  Retvirned  vehicle 
to  service. 


2 


0-L-) 


STETT-TOE 

TITLE;  Fourth  and  Final  Memorandum  Report  on  Simmer  Toot  (1962) 
of  All  Weather  Brake  Fluid,  Project  No.  593-21-06l 

23  October  1962,  USA  Re(j  No.  3B5757,  mileace  95I 

Filled  master  cylinder  with  400  ml  of  brake  fluid.  Bled 
lines  and  check  wheel  adjustments.  Tightened  fitting 
on  line  in  front  of  the  master  cylinder. 

12  December  I962,  USA  Reg  Ho.  2443415,  mileage  1664 

Brakes  were  reported  spongy.  Replaced  a  washer  seal  on 
right  front  wheel.  Added  200  ml  of  brake  fluid  to  the 
master  cylinder. 

14  December  I962,  USA  Reg  Ho.  5156241,  mileage  I770 

Added  400  ml  of  brake  fluid  to  master  cylinder.  When 
removing  test  components  at  the  conclusion  of  test,  the 
right  front  cylinder,  right  intermediate  cylinder,  and 
the  left  rear  cylinder  were  all  found  to  be  leaking  with 
foreign  material  visible  in  the  cylinders. 

17  December  1962,  USA  Reg  Ho.  20977124,  mileage  2723 

When  removing  test  parts  at  end  of  test,  the  right  rear 
cylinder  was  found  to  be  leaking  past  the 'cup  with  foreign 
material  visible  in  the  cylinder. 

8  January  1963,  USA  Reg  Ho.  00120342,  mileage  IO59 

Brakes  were  reported  to  be  soft  and  spongy.  Added  250  ml 
of  brake  fluid  to  the  master  cylinder  and  bled  the  lines. 

7  January  1963,  USA  Reg  Ho.  54L35,  mileage  1272 

Brakes  not  operating  correctly.  Added  450  ml  of  brake  fluid 
to  the  broke  cylinder  but  found  no  leaks  or  troubles  in  the 
cylinders  or  the  lines. 

18  January  1963,  USA  Reg  Ho;  4a4212,  mileage  3064 

Test  broke  fluid  was  removed  from  brake  system  by  mistake 
and  standard  fluid  added.  The  test  cylinders  were  removed 
^  cleaned  with  conpressed  air  and  wlU  be  shipper!  to  the 
Cociting  ftzid  Ohemlc&l  lAbor&tory  djc*y. 

30  January  I963,  USA  Reg  Ho.  2A9096,  mileage  1458 

Added  450  ml  of  brake  fluid  to  the  master  cylinder  before 
removing  the  vehicle  from  the  test.  Found  no  leaks  or  trouble. 
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TlSii^Fourth  and  Final  Memorandum  Rep^  on  Sumer  T^  (  19^2) 
of  All  Weather  Brake  Fluid,  Project  No.  593-21-061 

1  Febi-unry  1963,  USA  Reg  Ho.  2443^15,  mileage  2131 

Added  40  ml  of  test  broke  fluid  to  the  master  cylinder.  Found 
both  cypo  of  right  rear  cylinder  and  right  front  cylinder 
leaking  slightly. 

7  February  1963,  USA  Reg  Ho.  3B5757,  mileage  2787 

Added  280  ml  of  brake  fluid  to  the  master  cylinder  before 
removing  test  parts.  Also  found  the  four  vheel  cylinderr 
to  be  leaking. 

12  February  1S)63,  USA  Reg  Ho.  20975780,  mileage  2314 

Added  80  ml  of  test  brake  fluid  to  the  master  c^inder 
before  removing  test  brakes.  Also  found  the  left  3?ear 
and  right  front  wheel  cylinders  leaking  slightly  and  the 
left  front  cylinder  leaking  heavily. 

15  February  1963,  USA  Reg  Ho.  00120342,  mileage  1130 

Added  270  ml  of  test  brake  fluid  to  the  master 
before  removing  test  brakes.  Also  found  the  ^Jsht  in^- 
nediate  and  the  right  rear  cylinder  leaking  slightly  with 
some  foreign  material  vlBlblo  in  the  cylinders. 

25  February  1963,  USA^  Beg  Ho.  54L35,  mileage  l8S)6 

Added  280  ml  of  test  brake  fluid  to  the  master  cy^i^^^er  to 
bring  to  correct  level.  Also  found  left  front  cylln^r 
cups  leaking  before  the  test  cylinders  were  removed  from 
the  vehicle. 

Bo  ■broke  malfunction  oefeurred  during  ■this  period. 


SUBilTfEl): 


KENKEEH  H.  BOUI 
Project  Engineer 


APPROVED: 


lAH  C.  FORREST 

Acting  Chief,  Mobility  Branch 


The  information  contained  in  this  report  Is  tentative  and  ohouM  be.  „so 
treated. 
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